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New Small Molecules Smac down IAPs
PAGE 682 and PAGE 669
Defects in cell death pathways contribute to cancer progression and resistance
to chemotherapeutics. Inhibitor of Apoptosis Proteins (IAPs) are overexpressed
in human tumors and are major contributors to this phenomenon. Understand-
ing the mechanism of IAP-mediated inhibition of apoptosis and the role of IAPs
in cellular signaling is, thus, important for the development of efficacious IAP-
targeted therapeutics. Now Vince et al. and Varfolomeev et al. identify new
IAP antagonists that mimic the endogenous Smac inhibitors and can induce
apoptosis in cancer cells. Furthermore, the authors identify TNF signaling and
NF-kB activation as critical components of IAP antagonist-mediated cell death.
These results have significant clinical ramifications for the use of IAP
antagonists in treating cancer.
Motor Proteins at the c-Road Switch Places
PAGE 694
The recombination hotspot sequence, c, is a molecular switch that acts to modify the helicase and nuclease activ-
ities of RecBCD helicase. RecBCD contains two autonomous motor subunits, RecB and RecD. Using single-mole-
cule techniques, Spies et al. visualize RecBCD as it pauses and then reduces its translocation velocity at c, a molec-
ular event that represents recognition of this DNA sequence. They establish that the RecD motor is the lead motor
prior to encountering the c sequences, but that after c, the slower RecB motor takes the lead. This change in lead
motor usage in response to c-recognition may serve the biological function of coordinating RecBCD translocation
velocity with its RecA-loading capacity.
More Than One Way to Run Interference for RNA
PAGE 706
Eukaryotic genomes encode many noncoding RNAs of unknown function. Among these, a subset of intergenic and
antisense RNAs are degraded by the nuclear exosome component Rrp6. Camblong et al. show that in S. cerevisiae
the PHO84 gene encodes two antisense RNAs that are stabilized when Rrp6 is lost. Importantly, their stabilization
leads to the silencing of PHO84 sense transcription through a process dependent on the Hda1/2/3 histone deace-
tylase complex. These results describe an RNAi-independent pathway bywhich antisense RNA stabilization contrib-
utes to epigenetic modifications resulting in transcriptional gene silencing.
A Major Role for the Minor Spliceosome in the Cytoplasm
PAGE 718
The functional relevance and the evolution of the two parallel mRNA-splicing
systems in eukaryotes—a major and a minor spliceosome—are poorly under-
stood. In this issue, Ko¨nig et al. show an essential role for the minor spliceo-
some in cell proliferation and have found that it acts in the cytoplasm, thus
separated from its major counterpart in the nucleus. The unexpected subcel-
lular segregation of the splicing machines appears to be a highly conserved
property and may account for the evolution of the two independent systems.
In addition, cytoplasmic splicing provides a means to regulate pre-mRNA
processing and gene expression throughout the cell cycle.
The SecA Signal Sequence Handshake
PAGE 756
Recognition of signal sequences by cognate receptors is a decisive step in correctly sorting secretory from nonse-
cretory proteins. Gelis et al. now determine the solution structure of a secretion signal sequence in complex with an
essential bacterial receptor, SecA, the large ATPase motor of the Sec translocase machinery. The signal peptide
forms an a helix and inserts into a flexible and elongated groove in SecA. The binding is bimodal, with both hydro-
phobic and electrostatic interactions mediating recognition, which may in part account for the surprising promiscu-
ous recognition of diverse signal sequences by SecA. Finally, the authors show that SecA interconverts between two
conformations in solution, suggesting a simple mechanism for polypeptide translocation.Cell 131, November 16, 2007 ª2007 Elsevier Inc. 613
An Open and Shut Case for Mad2
PAGE 730 and PAGE 744
The spindle checkpoint ensures the accuracy of chromosome segregation dur-
ing mitosis. Upon checkpoint activation, cytosolic Mad2 is recruited to a kinet-
ochore-bound Mad1-Mad2 core complex. Signal amplification occurs as the
cytosolic or open Mad2 (O-Mad2) is topologically converted to closed Mad2
(C-Mad2) through its interaction with the core complex; C-Mad2 then interacts
with Cdc20 to inhibit the anaphase-promoting complex. Determining how the
core Mad2 converts the cytosolic Mad2 from open to closed is therefore an im-
portant step in understanding checkpoint control. Mapelli and colleagues report
the x-ray crystal structure of the O-Mad2-C-Mad2 dimer that reveals the details
of the asymmetric interface between the two conformers. In a second related
paper, Yang et al. report the x-ray crystal structure of the Mad2-p31comet com-
plex. p31comet blocks the recruitment of cytosolic Mad2 to theMad1-Mad2 core
complex and inhibits the checkpoint. Surprisingly, p31comet has a fold similar to
Mad2 and it blocks Mad2 activation through structural mimicry.
Strength in Numbers, Not Force, for Muscle Motors
PAGE 784
Muscles involved in running, breathing, the heartbeat, control of blood pressure, and many other essential functions
are driven by the motor protein myosin. Muscles can bear a high load at constant length or shorten quickly against
a low load. Piazzesi et al. measure the force and motion of individual motor proteins inside an intact muscle cell at
sub-nanometer resolution. The results reveal that muscles use fewer motor proteins when they work against low
load, but the force and motion of each motor protein remains constant. This study of structural changes in motors
measured in situ explains the efficiency of motor performance over a wide range of loads.
Gaucher Disease Protein LIMPs into the Lysosome
PAGE 770
Mutations within the gene coding for the lysosomal b-glucocerebrosidase
(bGC) are the cause of Gaucher disease, the most common of the lysosomal
storage disorders. The mechanism by which this enzyme is targeted to lyso-
somes is not well understood. Now Reczek et al. identify the lysosomal inte-
gral membrane protein type-II (LIMP-2) as the receptor for transport of bGC.
Furthermore, this cellular transport pathway is independent of mannose
sugars that are usually added to lysosomal enzymes to direct their transport
to lysosomes. These results provide a new understanding of lysosomal
biogenesis and insight into the pathophysiology of Gaucher disease.
A CAP on Synaptic Vesicle Priming
PAGE 796
The fidelity of signal transmission at nerve cells’ synapses is determined by the number of fusion-competent synap-
tic vesicles. Synaptic vesicles are rendered fusion competent by a priming reaction that regulates the function of fu-
sogenic SNARE complexes. In this issue, Jockusch et al. demonstrate that CAPS1 andCAPS2 are essential synaptic
vesicle-priming proteins. They show that CAPS proteins generate and maintain a highly fusion-competent synaptic
vesicle pool that supports the fast release of transmitters. Thus, CAPS proteins guarantee that signal transmission at
synapses proceeds with the extreme speed and reliability that are necessary to support proper nervous system
function.
Predicting Protein Folding and Export from the ER
PAGE 809
The endoplasmic reticulum (ER) has the daunting task of folding and exporting one-third of the proteome in a wide
variety of cell and tissue types. Wiseman et al. have developed a general and quantitative platform termed FoldEx
that describes the interdependence of protein folding/misfolding energetics and the adjustable capacities of the
folding, degradation, and export pathways. FoldEx reveals an adaptable standard for ER export that can explain
how cells achieve protein homeostasis during development and aging and in response to disease challenges.
The platform also predicts intervention strategies for protein misfolding diseases such as cystic fibrosis, type II
diabetes, and Alzheimer’s.Cell 131, November 16, 2007 ª2007 Elsevier Inc. 615
